The association between cigarette smoking and the occurrence of benign breast disease was assessed in a hospital-based case-control study conducted in Connecticut during 1979-81. Current smokers, but not former smokers, were at reduced risk for all benign breast diseases. The odds ratios associated with current smoking were 0.7 (95% confidence intervals = 0.6, 0.9) for fibrocystic breast disease, 0.6 (95% confidence intervals = 0.5, 0.9) for fibroadenoma, 0.6 (95% confidence intervals = 0.4, 1.0) for fibrocystic breast disease concomitant with fibroadenoma, and 0.6 (95O/% confidence intervals = 0. 5, 0.9) for other benign breast disease. Adjustments for potentially confounding variables, including indices of medical care utilisation, affected these odds ratios only slightly. There was no convincing evidence of an association, either negative or positive, between current cigarette smoking and the degree of epithelial atypia of the fibrocystic lesions. However, the negative association between fibrocystic disease and current cigarette smoking was strongest for atypical lobular hyperplasia, which in turn has been associated with a particularly elevated risk of subsequent breast cancer.
A recent review' of the relation between cigarette smoking and oestrogen-related disease has indicated that smoking may have an anti-oestrogenic effect and that the risk of oestrogen-related diseases may be altered among female smokers. Since there is at least indirect evidence that benign breast disease is hormonally related, the effect of cigarette smoking was assessed in a hospital-based case-control study of fibrocystic breast disease and fibroadenoma.
Methods
The data were drawn from a study which had the primary purpose of assessing the association between exogenous hormone use and fibrocystic breast disease according to histopathological components. Details of this study have been presented previously.2-4 A related study of the epidemiology of fibroadenoma5 was conducted within the framework of this investigation.
Potential cases of benign breast diseases were women aged 20-74 years identified from the pathology records of five Connecticut hospitals during the period November 1979 to November 1981. Since fibroadenoma has a younger age distribution than fibrocystic breast disease,6'7 the age limit was lowered to 18 years for the fibroadenoma cases. All biopsy slides were reviewed by one pathologist associated with the study (VAL) , and a sample of slides was evaluated by a second pathologist (MJM). Neither pathologist had any knowledge of the patient's medical history or exposure to potential risk factors. The study definition of fibrocystic breast disease was the presence of microcysts or gross cysts. Results Table 2 presents the distribution of smoking habits for the fibrocystic and fibroadenoma cases and their respective contr6ls. With women who had never smoked serving as the referent group, a decreased odds ratio of fibrocystic breast disease was evident for current smokers (odds ratio = 0.7, 95% confidence intervals 0.6, 0.9) but not ex-smokers (odds ratio = 1. 1, 95% confidence intervals 0.8, 1.4). Adjustment for age and Quetelet's index (table  2) as well as other potentially confounding variables affected these odds ratios only slightly. As a result, unadjusted odds ratios offibrocystic breast disease will be presented unless otherwise specified.
The odds ratios of fibroadenoma and fibrocystic disease with concomitant fibroadenoma were below 1.0 for both ex and current smokers. However, when the effects of age and Quetelet's index were taken into account, the reduction in the adjusted odds ratios was only statistically significant for the current smokers. Adjustment for other potential confounders did not materially change these results. To assess whether the negative associations with current smoking reflect the presence of smoking-related disorders among the controls, the fibrocystic and fibroadenoma cases were compared to a subgroup of controls whose admission diagnosis indicated an acute surgical condition or a condition regarded as unlikely to be associated with cigarette smoking (eg, appendicitis, hernia, haemorrhoids). Limiting the analysis to this subgroup, however, did not alter these associations. The cases and controls were also stratified by type of patient (inpatient v outpatient). Although the odds of fibrocystic disease for current smokers was lower among the inpatients than the outpatients, and the opposite was true for the odds of fibroadenoma, there were no significant interactions among type of patient, smoking status, and the odds of either fibrocystic disease or fibroadenoma. Similarly, excluding cases with a history of benign breast disease affected the results only slightly.
When the fibrocystic cases and controls were stratified by menopausal status,2 the reduction in the unadjusted odds ratio for current smokers was more marked among the postmenopausal than the premenopausal women (table 3). Multivariable analysis had no effect on the odds ratios among the premenopausal women but fur-ther reduced the odds ratios among the postmenopausal women from 0.9 to 0.6 (95% confidence intervals = 0. 3, 1.2) for the ex-smokers and from 0.5 to 0.4 (95% confidence intervals = 0. 2, 0.8) for the current smokers. Specifically, the multivariable analysis revealed that adjustments for Quetelet's index, but not such other potential confounders or effect modifiers as age at menopause or use of oestrogen replacement therapy, reduced the odds ratios among the postmenopausal women. Furthermore, the negative association with current cigarette smoking was found to be strongest for the women in the lowest quartile for the Quetelet's index (odds ratio for women with a Quetelet's index -21 = 0.3 compared to 0.5 for those with a Quetelet's index >21). Similar analysis for the fibroadenoma cases was not meaningful since there were only 14 postmenopausal fibroadenoma cases.
Since the degree of epithelial atypia of the fibrocystic lesion has been positively associated with subsequent risk of breast cancer, the association between cigarette smoking and degree of epithelial atypia among the fibrocystic cases was assessed. With the controls serving as the referent group, there was no convincing evidence of a linear trend with extent of epithelial atypia among either the ex or the current smokers (table 4) .
The association between smoking status and selected Haagensen characteristics of the fibrocystic cases is presented in table 5. Cases with biopsy specimens exhibiting atypical lobular hyperplasia and, to a lesser extent, papillomatosis appeared to be the least likely to be current smokers. With the exception of these histological elements, there was little variation in the association with individual Haagensen components among either the ex or the current smokers.
To evaluate whether the negative association with current smoking was specific to fibrocystic disease and (599) fibroadenoma, the smoking status of the women with other benign breast disease (that is, the 273 women whose biopsy specimens exhibited insufficient evidence of cystic changes or the presence of fibroadenoma) was compared to that of the controls. The unadjusted odds ratio for the women with other benign breast disease was 0.9 (95% confidence intervals = 0. 7, 1. 3) for ex-smokers and 0.6 (95% confidence intervals = 0. 5, 0.9) for current smokers. Adjustment for age and Quetelet's index did not change these odds ratios.
Discussion
Our data suggest that current cigarette smoking is negatively associated with the occurrence of benign breast diseases, while past smoking is generally unrelated to the likelihood of disease. This suggests that the influence of smoking on the occurrence of benign breast disease is reversible after the end of exposure. There is growing evidence that cigarette smoking may affect oestrogen-related processes and disorders. It is well documented that smokers have an earlier natural menopause than nonsmokers. 1.15 MacMahon and colleagues'6 have also reported that urinary oestrogen levels in luteal specimens were lower in current smokers than in ex-smokers or nonsmokers. Female smokers may have lower bone mass,'-"7, and may be more likely to suffer from osteoporotic fractures,17 19 than nonsmokers. With respect to other oestrogen-related diseases, there is some evidence that smoking is negatively associated with endometrial cancer,"' 2 and that this effect is independent of the association between smoking and age at natural menopause. Although it has been suggested that smokers may be at a reduced risk for breast cancer,16 the epidemiological literature has provided conflicting results.l','-However, while endometrial cancer has been firmly linked with at least exogenous oestrogens,2 '227-9 there is little, if any, evidence for a similar association with breast cancer. U,30,3l Several mechanisms1 '" have been considered for the apparent anti-oestrogenic impact of smoking, including a direct toxic effect on the ovaries, which would in turn accelerate the onset of menopause; an interference with oxidative systems which affect peripheral oestrogen metabolism; and a reduction in the amount of adipose tissue available for conversion of androgens to oestrogens, a process that would be mediated by the tendency of smokers to be leaner than nonsmokers.
Although the controls had an earlier age at menopause than the fibrocystic cases in our study, the inverse association between fibrocystic disease and current cigarette smoking was independent of the effect of age at menopause. Menopausal status did, however, influence our results in that the smoking effect was stronger among the postmenopausal than the premenopausal women. A similar finding has been observed in one of the studies that reported a decreased risk of breast cancer for current smokers.l 25 Since adjustment for Quetelet's index did not affect the results for the premenopausal women and actually strengthened the results for the postmenopausal women, differences in body weight for height between Cigarette smoking and benign breast disease smokers and nonsmokers do not explain the negative association between current cigarette smoking and the odds of fibrocystic disease. Furthermore, among postmenopausal women, the negative association was strongest for the women in the lowest quartile for the Quetelet's index. This finding suggests that among postmenopausal women the smoking effect may be most pronounced among those who already have a reduced potential for extra-ovarian production of oestrogens.
A negative association between current cigarette smoking and benign breast disease has not been noted in the literature previously. Nomura and Comstock32 reported that cystic cases were more likely to have had a positive smoking history and the fibroadenoma cases were less likely to have smoked than age-matched controls. No information, however, was collected on current cigarette smoking. Furthermore, this study used population-based controls, which may not be an appropriate control group when studying a disorder such as benign breast disease, which does not necessarily come to medical attention.
Although the aetiology of benign breast disease is not well established, evidence from both animal and human studies is suggestive of a hormonal role in the pathophysiology of benign breast disease. Exogenous oestrogen administration has been linked with benign mammary lesions in animal experiments.`A positive association between oestrogen replacement therapy and the occurrence of fibrocystic breast disease among postmenopausal women was observed in the present investigation,4 as well as in others. '"37 A similar association was also noted for the fibroadenoma cases over the age of 45 in this study.5 Furthermore, a few investigators have found abnormally high oestrogen levels' or an imbalance between oestrogen and progesterone levels39 among women with benign breast disease.
The analysis of mean ductal atypia provided no convincing evidence of a negative association between current smoking and extent of epithelial atypia of the fibrocystic lesion. The elevated odds ratio in the highest atypia group for ex-smokers is of interest since some investigators',' have Although adjustment for potentially confounding variables, including measures of medical care utilisation, did not appear to alter our overall results, it is still possible that the women with benign breast diseases differed from the controls in terms of health consciousness or other unidentified characteristics that may be responsible for our findings. It is known' that hospitalised patients tend to have higher smoking rates than the general population, but both the cases and the controls in this investigation were drawn from surgical services. Further, the negative association with current smoking was observed both for inpatients and outpatients as well as when the controls were limited to those with acute surgical conditions. Nevertheless, because we cannot rule out the possibility that the choice of controls in this study may have biased our results, the finding that current cigarette smoking is associated with a reduction in the occurrence of all benign breast diseases is clearly preliminary.
Since the questionnaire was focused on exogenous hormone use, and since smoking was thought to be unrelated to the occurrence of fibrocystic disease at the time the investigation was undertaken, no information was obtained on duration of smoking or quantity of cigarette use. Further studies are therefore needed not only to confirm or refute our results but also to determine whether there is a dose-response relation.
If cigarette smoking reduces endogenous oestrogen levels, this anti-oestrogenic effect may be translated into a reduced risk of fibrocystic as well as other benign breast diseases. While such a potential benefit can hardly outweigh the more serious health risks associated with smoking, it is nevertheless of interest because it may shed light on aetiological mechanisms.
